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D]/-fl ^ ^ ^ ^ {METHOD AND APPARATUS FOR MEASURING 

DIMENSIONS OF MINUTE STRUCTURES} 

S- 3^ 5L 2<*\] £Al^ «g> ^ «-7fl ^ ^e) ^-7fll- ^^5r>7l 

A:^l]l^^^^ B:*fi2^^ 
10:J£flH 100 : <£^> -f 
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110 : «o v # ^fl 120 : ^-^ 

130:2.^^ 132:^^1^1 

140 : ^fl 150 : SB* 3 

160 : *)} °] Bi 170 : SB* 

200 : 210 : ofli^E. 

220:«>nM]^ 31^ 230 : ^?fl^ 

240 : 1*V ^#71 250 : 

252 : ^ 260 : 2*> *l7>> ^#7] 

^€ 2* r oj^v ciloi^s <^§-, °1* °l-§-*H a)<H£. ¥ 7fl oi 

^ Sio.^, ^ ^( through-put) ^ ^ 
^ ^l^l.^ts] 4^ ^ 9? *l^r ^ #*H1 

«h£*fl Ji^^sl- ^ S^^5^# ^*Rr A]^S]J1 
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oicf. ol^^V ai-jE^l 7 ]#o\ ji^^s)- ^ jz^sH) ^ aHQOine), ^uflo]^ 
(space), -fr(contact hole) ^(pattern) -f-^ ^ °H1 ^2:1"^ 

-§-^ofl ^-g; n}^ aVESfl #*1°1 ^o]^ -g-^j7} ^-^^cj-. 

nJ-BM, «V£^1 7l^ofl ^SHb *1^5L "HI ^-§-^g- ^*Rr %o] n)]*- ^^.^Tfl Cfl^- 
^H, A "Ml ?2ft <8^*>7l ^tr *3 ^-2:#ol t§^ 

S-^O] ^-^Cf. UV£^1 tiVnV^. fg^i, 7 ]^c. a>| | ^ ^ ^aJ-(pvD) « Q V 

^4 W 7l>& ^(CVD) *r 31^. #3 7l# ^ lHH*l^r, ^ 

^ A o^7l- -fr^E)^ *««^ #-^1 ii #^ol ^ 7> ^^lSlJl, ^ o] 

S)^ ^Hl ^lE^-^-Ei ol ^ si 711 Mfl^^Cf. #]El7> dLi JL^^S. 7>1^ , 

^^Ml ££f. tf^, ^ 71 ^- h o V»H1 45Tg > -g-^o] sj.^}- «V-g~i- ol^> 

<^ ^H^l 7l^r #ofl #^52] n^i} :go4Bj- ^ ^^tj.. Sr^ 71^" # 

*>-§- ^ <y-?-Hl 4^ *m 3j-*J- 7]^- ^a}- nJ-^(LPCVD), sl-^- 7l# # 

^ ^ (APCVD) , #H}^^> S}-^- 71^- « 0 ^(PECVD) ^ ^-^ 71^- ^ U- 

^(HPCVD) ^^cf. olei^V ^-4}- 7 ia o i- ^gv « 0 V^^-, ^^fl ti_V£^ 7^ ^ of 
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<2i> tiVE*fl 7l^ofl afl^o^ ^^ 7> ji^s)^ cfl£3 

<?1 ^^.S.^ ^^ZLSfls] (lithography) ^-g- # *r ^4. -§-#3-2.3. el^ZLEfl^ ^ 

i3t^ 51 31 7l^ofl Sis. tfl-§-*Hr 4^3: JflfiM- °1 

e1tt 4^31^ ^<£^ SE^ £^ ^-ij- ^ «^ ^Hl nle) 

4. ^-71 v}+3.2) sfl^o. ^eflxj^H ^1 3U r *r7l flSJHfe ^fl^ (scanner) 
( stepper )Sf #*l7> °l-g-^. ^ ISJfl^liB 

<22> A o v 7 i ^^nefl^ 3.71] # e) in ^(optical lithography) « 0 Va> e) 

insflsK radiation lithography) T&Ht ^ #7] # H^ZLeH-s] ^ofl 

<?i 31 ^(shadow printing)^ ^-a>^ o]ifl »g (project ion printing)^- ol-§-^, 
-§-<3 S>£31 71^1 oViH# ^#^71^^^ <M^(contact printing) 

^ «>£31 71^1 tflsH ^ °}i3t ol^^l7l^ ^l^^(proximithy 

prnting)AS ^P-^-^cf. 

<23> ^ S-sfl^g: ^1^ tiV5L3l 71^0] ^^q- ^s]3. cy^-dl o)^ 

^ifl'SHH^ te^l 7l#o11 cflsV<^ p}a 37 } ^ 7^5. °13£H 

51 7l nfl-g-ofl D>^H^ ^Ol ^Cf. ZL £1 14, ^S^l 71^31- ofiH ^r°l^ 
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°13€ "B-Qg.S. $\ ^(diffract ion) ^-^^o] ^^>7fl ^ 

^71 % EldiZLefls] &o]x] t ti_V£^l 7l* >a-ofl n]xfl ^iff ^ 

<gov j^oj cy^] ^(Critical Dimension; CD)^1 SU^l X\f>}£\°] ^*Vtt ^lS ^g- 
^ ^-91 -R-^ 7>^o] ufl-o ^oj-^lcf. o^ 7 H, °J3l *l^r(CD)^ <£51*fl #*1 

Z\)^o\) ^ 7fl2l. iiKl-i- A>o)o^ ^.^V £ ^ ^ S]^ 21 n] 

^1 ^Tfl #4^1 tIM- ^ S ?B2*Rr ^-ir <T 9X^. °1^- ^°1 S>-£^1 ^1^ ^-^ 
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<26> 51 la ^ 51 lb^r ^efl^ 7l^r ^-ofl 

7} ^d]^ A>^s.olcf. £ l a ^ ifl^i^ *Qi tg<H# -S^fe M- 

Hl-xflH, £ lbfe 3fl€^ ^ 2 ^ ^*Rr 43* M-b}-H4. 

<27> 51 la ^ J£lbS ^a*>^ f *h£*ll 7j#(5) ^Hl^rr ifl^(i0)ol ^^^cf. 

°1 ^€(10)1-^ 7)^(5) ^Ml ^3. .q.£*}7ti ^51 a)^}^ 

U-^^-S. ^« ^51 tiVE*H 7)^(5)^1 Bfl^(10) A>o]o| 7i 

-Mfe ^€(10)4 ^^n>, afl€(l0)^ a>o]o| ^^ofl 4*9. 

*i ^Hr^ 4€(10)^ ^Jl7} 

<28> *jr 7 ) Bfl^(lO)^ ^1^1- ^*}7) ^fl^ 3)^(10)^ ^^7f ^£]<H 

°> 4^ ^ "4 = ^, 4^ 2)^(10)4 ^ ^^1- ^^g^- 
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^ ^€(10)3 ^ *H1 *IU #3 ^(A)^ A}2 ^ ^(B)» z^7l 1£S 

^>^^ ^, sJmClO)* ^€(10)^ ^ 

*fll ^ ^12 ^ ^(A, B) 7>^ofl ^q-o] ^ ^^<^1 *fl#*Rr sfl^ClO)^ 
#tt<=r. ^^H, ^1 sfl^i(lO)^ ^, *H-<2] ^ ^^ofl 

*fl^*Kr ^€(10)51 ^1^1- ^>#^>7fl ^cf. 4^1, ^^r^r *Kr ^€(10)3 ^ 
$3 3 ^ol] sfl^(10)^ oln)7lt|- ^«H1*H ^7}*}?]} 

« i-^, n 1% 2flH(io)^ ^ ^7}. ^ 10Hfls ^ 7 >€ 

.(10)3 ^1^1- ^8*Hr 31 ^ILsq^r a1#J£ lOafls f7f^4. °1 3 & 2fl€(10) *1^3 
(throughput)^- ^^1^1^ ^£^1 #*13 €7 r » ^a] ?] ^ ^ojo] ^rf. 

[«V^ol 01-J7 7} 7]# ^ 

^^ofl 371] ^ ^13^* ^ 5ftfe *1 
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<3i> a. ^! s.^^. ^5> 7 ) ^. 4^4$ ^ ^Hjofl u\- 

44 fits] ^ &3 «o V lHl 44^, 44 f5t°il 1*> 44S ^44^, #7} 
44 ^#^4 24 44* 3#44 3144* ^l^tl- 4*. #4 

4 -§-44 *14 ^-Sl-ofl tfl*H 4451 2 4^4 ^3 yj^-g. ^4^, 

^■71 ^ Sfl^SHr ^-71 n]Afl ^#^4. 4 , #7l *14 

^.g-o. 7 ]j£ ^-ofl £}<y , ^, ^fe i4°l^ ^oj)^ oJi_ ^u). oj^V 

# i^W. St!", #4 ifjiflfe <^V c-llolE^ ojal^l #4 ^ Y^S. 4"£- 

7>^th 331^ ^(mapping)SH ^444, #7) 44 ^ *J 

44 4"§-4tt #4 <£^- 444^4 ##£1}. 

<32> 4#t^ ^44 i^44 ^44 1^4 BV^tb 4€- ^444 

4^4, 44 14 ^7>» 2:44tt ^7]- « 0 V# w. 7 fl ( Dl^l ^#^«-E| 

^ 24 47}» ^-tf 444« ^44, #4 ^-§-4 444 44:£ 2 

°l A o v 4 S4 -^fl, ^-7] <3^ v cfloiEi ^ #7l ^ "3444 

^€ ^4 444-1- x-^Rr 44 ^f4, ^4-n ^ #4 ^4 ?344 sfl^Hr #4 
44 ^1-4 4^r« ^#4^ ^-t> -¥-4* s^Rr 44 ^1-4 *l*r ^4 #47} 
4^4. 

<33> a. yv^o]] rt}-5^ ( ^£ffi] oinl^ofl ^>a} «§=^ ^^tl: , 

4^444 44 ^-§-4 4444 c*}ei ^ ^4 cfloiEi-t- cfl-§-A]^ z}- oj^j 
^1-4 4^r» -§-44 -LV#^-o.s.*| nl4 4^r ^44 ^444 4 
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aV5L*ll *}2, ^-ir^ 7fl^^ ^ 54 ^=r ^ ^7>» ^ 

^ sat*. 

71 7M£t SM^, £ 3^. £. 2^1 ^ ^ « 0 ># ^fl 

<36> £2^1 £ 4« -^HH ^2ffil ^ #*lir, 

#7} u o v # -¥-^(110), *]3 -¥-^(120), 2.MEK130), ^-^(140), £H*e1 

(150), ZLB]J1 <?^> -¥-7fl(100)» 
<37> « o v^ «.^(no)^ u]^ ^S!-(252)-8: iW^r 31 (250) #.£.3. 1*V # 

7fl- *fl^}^, «-7fl(120)^ xr) ^^^1(250)3.^- El ^J^sl^ 2*} ^i^>» ^# 

*H "14 ¥S#(252)^ °1 s)^3*H (250)3 nlAfl 

^#(252)^ «VE*ll 7)^- #ofl sfl^i, 5E>r £^ 

<38> ^ j=L*fl( 140 )i=. n]^| ^.^(252)^ x$o)b\<2\- ^ cj)olE]# ^ 
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SBl-eKlSOHr *H1 ^^#(252)^- a^fe- 5*1 ^31 (250 HI tfltb 4^ ^ 
^» -a^^cf. «.^(100)^- nl>*fl ^-2-^.(252)^- S^-*}^ 3^3*11(250) 

^ *fl#*Hr zj- wlAfl ^-^(252)^ ^1^1- ^V#^cf. 

<39> ^- 7 i c^a> «-^(100)^, *H ^^.(252)* Bf-^Kr s^3*H(250)°fl tfl^ 

Dflo}El ^ ^51 ^Jr-g. ^Al§>7l ^> ^ ^(110), ^51 -*M)(120), 

S.qEKl30) ^ 3^*3(150)^ <^^^cf. s-^, «-7fl(i00)^ HHeI *li 

(160)1- -S-*H «o># ^(110), -»M(120), S.MBi(l30) 52 

(150H o] , -¥-*fl(100)^r cflolEl «1i(160)» *M1 ^St 

(252)* B^*Rf 2)^^^1(250)^ tl\o)B]^r g SEth 

(100)fe- tH^(170)« «o v # -¥-^(110), ^-7B(120) g ^B 

l-ei(l50)^l <g^^4. °1 ^ ^(100)^ ^B* ^i(i70)# -f-*H ^e) ^Os 

<40> ^-71 cflolE^ ti1i(160) ^ ^IB-I- tH^( 170)5.^- ISA B]i, EISA ^i, VESA *H^, 

J£tt PCI ^ ^°1 ^--g-€ *r ¥ #<HH tb^l 

<41> £ 3oJ| £AltV £o] t £74 ^ «. 7 fl (110 )^ ^^(200), oflic-EL^lO), d>zl 

Lil^ (magnetic) 31^(220), 3^(230), 1*} ^#7] (240), H^JL 2*> 

^#71(260)1- 3L#f!-£|-. 

<42> #71 ^7>^(200)^r *H1 ^#(252)* 5LU-8}^ s) #3*11(250)3. 2^s]^ i*> 

^^># °11^=(210)^ « 0 V ^# ^-2.?!^. ">ZLV11^ ^1^(220)^ <#7] lx} 

* #3*>3*r oHl ^#(252)* 2)^^1(250) ^7fl^ 
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^^(230)-^ #7l 1*> 3*>» ^-7l^*V^,l*> 3*} ^#71(240)^ 1*> 3*1-1- 3 

2*> 3*> ^#7] (260)^ ^"71 1*1- 3*1-21 2^H1 sl*>^ D H1 ^2:1- (252)*- 2. 
^-*Hr 3l^^l(250)S^-Ei ^S\^ 2*1- 3*>«- 

^71 3*>3(200)£r SJ= 20~30keV oflui*l# 7V*1tt 1*> 3*>« ^^cf. 

3*>3 (200)0. S-^-Bi Ag^fl 1*1- ^7>^ #3* ^O.^ oflic=(210)» f-4«H ^ 

till! 31^(220)3. °l-g-£M, u>ZLvilBJ ^1^(220)^ ^>7l 1*> 3*1-1- ^^Al^ ^ 
#(252)* 5Lf-*Rr ^=1^*11(250) ^3 2:A}*Vtl-. nfl , #7} 1*> 3*Rr ^?fl^ 3 
<IK230)* 'Stf *1e) -^-^(120)21- ^7lSj-^cl-. 

1*V 3*Rr *H1 ^2:-§-(252)* i^^r 21^^^1(250)21 g.^o_S. ^ 
^^cf. ^?H^ ^^(230)^: *M1 ^21- (252)* JLfsfe 5^^^(250)21 i7fl^ x%o] 
3* ^sl ^-*ll(120H 3^tH}. °1 *H1 ^21- (252)* i^-SKr 

^#^^11(250)21 ^?fl^ i\)o)El±r *M1 ^2#(252)2] 2. u| (130)^1 tl>i#3H 

^>7l 01^.^4. 

^-71 3*1-3(200)0-3.-^ E-l ^^£1^ 1*1- 3*Hr *H1 ^2#(252)* 3E^-*H=r s)^ 
^^11(250)21 a^o)l %-^rf>\c*\ a>^^ 1*> 3*> * ^#(252)* S^Kr 

*)1 (250)3.-^ 2*1- 3*1- ^°1 ^€4. ^71 5^^*11(250)3--^ ^Slxr 2*V 3*Rr 

^ lOOeV o}*}o) o]]ui^l- 7>^H, ^-71 2*1- 3*Rr 1*1- 3*H1 ^*ti 
5)-^ 3*M^. ol nfl, ^-7) 2*1- 3*1-^ dHI ^S*(252)* S.^}^ i)^*j 31(250)21 
X'S ^nflofl of el- cf = <Hmxl# 7 >*l7ll £4. <^1# » 
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^, 3)^31(250)2] *M) ^-3.^.(252)01 ej-o] _ ^ ^ gc^. ^3flo)i =~g- i^-*^ ^ 
o., ols]^- nlAfl ^i£i-(252)2) ^V^o)^ ofl*) 3=L « o.^.*^ 2 x\ *\ 

3. ^M^l* 7^711 €4. °1 n fl, "HI ^-§-(252)2) ^^.cf^ ^a^o])^ 

^ 2*V #7>7> iEtb, *H1 ^^#(252)^ ^f^iL^r ofl*) 

-g-^H 7Mb 2*> ^^V7> ^^^cf. bH ^#(252) 7}^) oflui 

*1» 2*V ^t^} ^S)b 5-^(130)^1 il^ olnl^s. C^^Eflol 

#71 *H ^2:1- (252)1- S^Hz- ^^^31(205)S^-E^ 2*} #*Rr 2*> 

3#7l(260Hl 2)*lH 2*} ^#71(260)^ -f-7fl(120)sq- 

-^-^(120)^ 2*J- #7}-i- o] nfl, 2^> ^7>-t-g; £ 

^S)ol ul^l ^^#(252) Si c-flolE^ cf-i-, cflolEl^ 5.^(130) ^ 

-?-7fl(140)S #3^1 tf. 

^-71 cflolE^ nl^l ^2.^.(252)^- if-*>^- (250) £^2) ^Ml cfl 

t!- ^iM- aqEi(i30) ^Hlb 31)^^^(250) ^Hl *M1 ^^f 

(252)#2l ^Ai-o) cl^eflo) £tf. g:^ njAfl ^#(252)^- 5E.^-*Rr 2)^*fl(250) 
21 c-flolE^ -^7fl(140Hl 7-)^-s)ol *H1 ^ 2# (252)2) *)^ A>#ofl ol-g-^cf 

D H1 ^-^#(252)1- i^-sRr 31)^^31(250)21 ^S)^- 1*1- 

#7Rr #74 ^ #71(240 HI 2]S)H l^> *}*)- ^#71(240)^ <3 
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# x]r!] -^-^(120)^ 3^r£|uJ, 1*} 3*1-3.^ 3X^*11(250)21 *M1 

(252)2} 2> ^ 

#7] -^-^(120)^ tl]o]B\ n\^(ieom S.qB|(130Hl 3^3^, 2- 

MB] (130)^1 3i|^^(250)2l 1=1 Afl ^Sl- (252) ol oln]^ ^tfls. c^-^W ^cf. ol 
3$ D H1 ^-§-(252)2} olnl^ll- -f-^ 3X1^^1(250)^1 *M1 ^2:g-(252)3 

s}-ov^. ^ 014. #71 130)5.^- ^-^^^(CRT)olM- °m &*] ^l(LCD) 

^ cflojEll- ^l^^o> ^#0. ^ 01^ ^17]. A>-§-^cl-. 

£ 4°fl H>«q- ^ol ( ^Hl-Sl(150)^ 5.^(130) ^ -^-711(100)21- ^ 

^cf. 3.^(130) Aj-ofl^ x # trfs}- ol^ 7 >^t.l ^^^(132)01 t^#3M 

^^1^(132)^8: 3B*e](150W 9\n^\ 5-He1(130H cl^eflol #t±. 0} % + , 
^^1^(132)^ 3.^(130) Aj-01 ni^i ^ Sl -oi ol*l*lsq. (mapping) €4. 

^^(132)-& 2.MEK130) *M1 ^#(252)21 °]*]*]sH- ^S^i 

7H§^ a]^o1h.S, ^711^(132)^8: «>S.Al el-olsi f§^o_3_ €\^z]]o] 
t 91^. S^, ^711^ T^uf ioiH A>-g-^>7> nl/fl ^^1; (252) 21 ^ «}<H 

1- -8-°l«MI ^ 5£fe A]^ 7 > ^7^1^(132)0.5. Ol-g-^ ^ ojcf. 

1-^(150)^ 3-^(130) #<*1M ^7^1^(132)21 ol-^g- 2\}°]-5}7} 7|1E, nf-fi, 

B^l-(trackball), "o^l^ ^ ^fl* a^tf. ^l-g-*}^ 0^ ^ ^ 

B#^(150)21 <gs| -^7fl# ol-g-^ -g-o^l-Til ^14 ^^l-(252)2l ^ ttj<H«- 

#71 3x1^^1(250)21 *H1 ^^-(252)21 ^ ^7fl>Jd(132)# °l-§-S}^ ^ 

^^Cf. <>1 S-X-lE-l (130)21 n^-fl ^ # ( 252 )ol S^ol ol u) ^ x}^2l ^ ^ 
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^ 9X^. 5. 4°H S.*]& »}Q S)^§*H(250)3 ^-S!-(252)£) 

*U ^^3KA) 3\ A2 ^U^CB) ^Ht-Ei (150)1- ^31*1 

(132)# *d*i *fll ^^^^(A)^ A]2 ^^3KB) ^ flflS. 
°1 ^^1^1(132)* X^r 3l Y^-§- 4^ afll ^ ^^(A) £^ ^2 ^ 

^^(B) # <^ ^ ^^W. 4^-°H, ^31^(132)^ 4St 

^*Rr 3*1^ ^ q-^^j ^ ^^^Vcf. ^7fl^(132)^r 31 Y#^S 

(132)^ X^r £ 5.^ ^^#eflo) s\±r 4^ ^7jl<d# ^£ $14. 

<53> a o v 7 i ^1:^(150)^ -£^€ *H ^2:l-(252)°fl cfl*V *fll 3l *\)2 ^ ^^(A, 

B)^ o^aV -^fl(100)5L ^^*Vcf. ^ o., * ^2 ^ ^^(A, B)^l cflt!" 

^iL^r o)^l^ ^Als]^ x 31 Y &°] ?M wl-^^rf. 

<54> <gAV -^-711(100)^ S^l -¥-7.fl(120) ^ -»M(140)«fl ^-7] B lAfl 

^#(252)^ c-flolElofl ^ D3KA, B)» ^ ^^-(252) 

^ ^l^r* ol u% t ^^^^(250)^1 fg^Q ^. s °.(252)oil cfl^ 

°M HM^S. -^fl(140)ofl 

<55> <gA_v u. 7fl(100) ^ cf^^ ^ ^3(A, B)°fl cflt!: "¥-*fl 

(140)^^- El ^^1^4. ^^(100)^ ^B*El(150)S.^-El ^a]^ ^ U$KA, B) 

^ 2^-5. cflojE^ ojaj. oflolEi!- cfl-§-Al^ &^ ^^(A, BH1 cfl-g-^ p]4 

(252)2} ^1^1- ^#^4. 
<56> Aj- 7 ] (130 HI ^1(250)^ u]X\] ^^-(252)^ o]nl^ 7 > tq^^eflo] ^ 

n fl, -^^(140)«ll£ ^^^^1(250)^ ^.^(252)011 cflt}- ^o1e17> ^1^- 
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<gcf. D]^] ^2#9252)^ °M*1 ^MH cf^^ ^ 

U*KA, B)^ cflolE^l- -^711(100)5. ^d**}^, <£*Y "-^(100)^ cf^^l ^ 

(A, BH1 Sfl^Rr *H1 ^S#(252)^ AV#t!-c|-. o] % + , 

(252)^1 HMe^ 3X1^^^1(250)^ ^/-fl ^3.^.(252)^ <y 7fl *l^(CD)-& ##* r 7l 

oil -§-°ltr ^Efl<y 5}o] tiV^^cf. 

<57> <aA> jjL^doo)^ <§}^ BlAfl ^^-(252)31 *]^# JfM](140H 

ol ufl, ^ cflolE^ *l^r g 71E1- cllolEil- i^Vcf. «-7fl(100)^ 

J2.qEKl30)*fl*r ^r#€ *M ^Sl- (252)^ *]^7\ E^-f-eflol ^tf. 
4^ ^ SJ^CA, B)7> ^^Sl^, -^ti(100)^r JM(140)S n]^| 

(252)^ <3^- £ ^ #430.5. ^ g ^ ^3 (A, B)ofl tfl-§-*} 

^ dHI ^-§-(252)^ ^1^» ^th}. 

<58> ^AHlofl oio^A^ c^av ^^(i00)5.^r ^-^ (boundary analysis)^, =L%] 

o}-^^]<^ (grey-scale analysis) , ^-^1 (frequency analysis) , H^- 

= f- <3^j- ^B] 120)5.^ z\)^-S)±r ^-Sl-(252)^ 

<59> ^-71 ^1^- «.^fl( 140)5.^ RAM, PROM, EPROM, FLASH-EPROM, ^eJ- cf^- ^Bflo] 

nfl^el ^ , SE^r 7 r B5H, 1-S^l c^a, cl^a, sj-^cl^H, 7>7l 

tflxl Cf^- <§Eflo] 7 |s. nfl^l, CD-ROM, DVDM- cf€- ^nflo} 7)^ nfl^fl, zleIji 

Bflo]^ Eflol^ - ^ol cfs. ^Eflol -g.^*} 71^- u fl^l7r ^-g-^ ^ 
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<60> ^"71 ^-2-0.(252)51 c-flolE^ <£*V ^-7fl(100)7> 3|^§*ll(250H1 

^-§-(252)^ 5E^ s}-^ S^t}. *H1 ^21- (252) 5) tiM 

3q^^^l(250)^l ^€ ^£#(252)-8- 5Ufe HM^l- i^Rr 3 

°1 ti|.^-3is>cf. ^#(252)^ aV# ol^ofl t^J- 

*fl(140Hl Si^;, ^<5|4 ^*Rr S^ofl «■ 

^1 4€r ^ ^-§-^, ^2] ^* ^ S^M ^ 

2} ^-§r* ^ ^ 

<6i> ^-71 3)^^1(250)21 ^Sl-(252)^ o}e| ^ ^^(A, B)» 

cfl-g-A]^ z}- r»H ^#(252)^1 ^>#1- ^ 5M. t^ofl 4^ 

^ ^Itt ^ZLZflnl ^ ^i^i ^ ^^ofl ti> £ ^ ^Hl Dj^i 
(252)21 oj^] ufl o. ^.ol^^l ^ s.^, .£51*11 7ltofl cf^r^l 

5}^, ^ ^ * ^§-8: i^-^m *M1 ^#(252)#°1 7j -° , ^ 

*>3^r tfl^-ol 7M ^Kg; Z>fe ^-f, olEi ^^oll Sfl^SRr 21-71 

3giL7} ^AHHl ^ *}<H# ^l^^>7l 2^ til^-^o] 

olul^l ^ 71^1^1 ^^21 ^i+oj ^2:1-21 o]p]^ ^ 

3 *H1 ^#2} xl^ ^ofl AjTKg; ^ olcf. 

<62> £ 5^ £ ^-rgoi cj.^. ^AHHl 14s. nl^l ^2#2} *1^ ^ *V*]-g- ^^[7) 

<63> £. 4 ^ £ 5* ^^HHl rtf^- ^1^ ^ ^7-1 nlAfl 

^^#(252) ol ^3,^^(250) -y-ofl ^7># 2]^^^(250)21 u]aQ 

^■2:l-(252)# ^fl^^cfCSll). °1 °1 A i , 1*> ^>21 2AH1 ^l ^^^(250) 
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^S#(252)5L-^Bl 2 *}- ^#^>ZL 3#£ 2*}- ^^>» *M1 

^#(252)^ cflolE^ ^^-tbcf(S12). d]>h1 ^-Sl-(252)^ o§# 

» -MS. Jf^ofl ^^cKS13). 3]^r*H, ^tf JM 

c^#alM€ n]Afl ^#(252)^ ^©13* ol-g-*M ^ ^(A, B)» 

-g^tWSU). fW^S, ^ ^^(A, BH sfl^SRr ^#(252)^ z}- 

7) ^-#^H -f-^fl ^ -^lH ^W(S15). ^Ml*>7fl ^ 

<64> # 7 ] 2)^^^(250) ^Hl *H1 ^-§-(252)^ *1^» ^t}7] fl^M, 

(250)^ n]>fl ^^-(252) tfofl ^l^tb^-. °1 ^ , 1*1- *i 3 -^fl^ 

^l^M^ 3)^^1(250)^ *H1 ^ sl .(252)ol K ^ ^fl^cf. #7) >i7ll^Al 
€ *H1 ^3:1- (252) 31 ^7fl^ C-llolEil- ^ ^E) ^-7flS ol 7§J>- f 

^^^1(250)^1 p^-fl ^S-§-(252)£r ^ SE^r i^M^ -§^-§- Sf-^- ^ ojicf. 

<65> 2)^^^1(250)^1 ^2-^.(252)^ SA>51^ #7l 1*1- #*H1 *H 

-§-(252)5. 2*} *I;*>7j- ^^^4. #71 2*V ^7>^ 1*1- ^7># ol-g-^>o^ ^7>S^-El 
©l^sW^ ^ol^, 2 *V *}xRr ^^^^1(250)^1 ul^l ^^.(252)31 a^S] tg^-oj) 
nj-el- t^-g. oflM^ll- ^cf. 2*1- ^, #^-3. ^M4. ol nfl, 2*V 
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<66> ^-7) 2%\ °>7]S]^ ^% f^l^ v\x\ ^-2-^.(252)^ cflolEiS. 

*H1 ^#(252)5} HH^l* SA ] j=L 7fls _ 

-^IH ^^4. D H1 ^#(252)^ OMfcHlir 31^^1(250)21 v]a% ^# 

(252)5} S^ofl cflt.V ^iL7> i^-E)^ *H1 ¥2:#(252)^ <^ 

ol-g-^c^ aA ] ^-7fl #ofl s|^8*fl (250)3 ^#(252)^1 

Eflo] tttq-. o] afl, 3^31(250)51 ^2.-§-(252)5} S^^-S-^-E] ^ 

» °l-8-*}^ °H1 ^21 (252)51 2-^£ 5> ^ &3-. 
<67> ^- 7 l KA] j^fl ^.c]} €\^s.$]o]Q ^2-l-(252)^ olu]*!* cl-g^a} 

M] ^#(252)^1 nfltb ^ -g^W- °1 ^-f, #7l g.*\ ^ #5} n]^ 

^S#(252)^ o)u)x)Q ^ 7>^*V ^31^(132)^- ol-g-^ ^ ^# -£^*Rr 3 
o] «>^3ls:>cf. ^7^1^(132)^: -S-MBl o)^. 7}^ ^U^H , ^Tfl^ 

(132)£r e}-o]^ ^Efls. 3^#3H 3*1 ^ro> £ ^cf o|« ^ t ^7]]^ 7^14 

^°JH ^ ^1~§-*}71- nlA-fl ^2#(252)ofl tfl^ ^ -§-ol^>7ll ^ &i=- 3 

*f ^^1^(132)^.5. ol-g-^- ^ 

<68> njAfl ^2#(252)ofl cfl^H ^ ^*H1 ^ oicf. o|| 

» 1-^, £ 4^1 51 ti>fif ^-ol, ^3 ^3(A) £ *fl2 ^3(B) 
^4-, *fll ^ ^^(A)fil- *fl2 ^ ^(B) ^ ^ «W-3 ^ -g^tH}. 3- 

-§-°11, ^31^(132)5} ^2^1^ 3*]5 ol^^V ^ 14*1*1 *W-5| ^ ^ 

3# ^^cK °1 ^3l*}(132)-§: ol-g-^ x^r ^ Y^-i: ^ ^^^> 

^ af^-^^cl-. ^711^(132)^8: ^ ^Ef C1^3H £1^ 4^ 7fl5l ^ Tfl 
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<69> ol ^ofl, <^a_v ol-g-^j-o^ S| #3*11(250)3 n]Afl 

^#(252)^ <8>S- HHeH ^ ^$KA, B)S1 flM^* cfl-g-A]^ n^-fl ^^-(252)3 

<?o> ol^A^, ^ «.7flofl ^#(252)^ HH^-fr <a^r -*jM|sL ^ 

*>JI, ^Hr3 #3 ^*(A, B)^ *M1 ^#(252)3 dl o"| e^ tfl-g-A]^ 

zj- n]Afl ^#(252)21 ^-#^4. °1 ^#(252)^ <£aJ- cflo]E^ 

5Z)#^*|1(250) ^Hl ^£ nlAfl ^-^(252)^1 cfl^V a^S. 3iL# 3L^*>H , #3 c-flo] 
3fe #3 BH cfl^b 2J-5. ^11 i^tf. hJ-bH, ^ cfl°l^sq- #3 

3* tfl^-Al^l £ #3 tj$H *fl#*Rr nH ^#(252)2] *]^# ^#1- ^ o}t}. o] 
*=Hr3 ^(A, B)# |^H£, nlAfl ^#(252)3 ^ a_V# *V 

M-isH U$KA, B)<H1 Sfl#SHf ^#(252)2] *l*fMfr a>#^- 

t 1 5Ucf. 43 £££]iaell2j iE^ ofl^l ^ ^-f^ a> £ ^ 7 ^ ^-ofl ^ 

€ "14 ^S#(252)2] oj^l ^1^1- nfl-a- -g-ol*}7fl ^ Cf. 

<7i> #7) #3 Hfl(A, BH1 Sfl^Hr n]Afl ^^#(252)21 a^o] #t+^ , xj)^} 

°fl 4^, H^dE-| se^ -r-^H -g-^l*>7fl *fl^ ^ $1^- 

^nl o}L]e} cflolE^ £ 0]] o) e) ^ Z|Z|o] n ] ^ ^2:1"(252)^ *\%o] ^ 

*®S\7] °]# o]* Ol^S.^ Xi^sM °l-g-« ^ ojcf. 

<72> ^ofl rcfsTg ) c^^^eflol^ D)^| ^ffi] olo^jofl tfl*H #3 

'Sfl* ^^t!r ^, sl^^l^ Dl^j ^2f2] cg^. cflolEisf o^E^ ^ cflo }El 
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[3^* 1] 

*H1 1*> ^7>}# SA>sf^ ^1; 

#7l 2%\ ^7\% £#«H <3# cllo]Eil- ^fl^Rr # 

31; 

#7l ^ ^^^1 fW*Hr #71 nl4 Xl^# ^l* i^Rr 

"Ml ^S#fil <M 
2] 

*fl 1 %H1 ^-71 Dl4 ?2l&& #51*11 71^- #ofl Hl-ol, ^ ^ 

^ofl^ ^uj- Ifs}^ ^ *H1 

^ *l^r H o V ^. 
3] 

1 %H1 91°!*), #71 1^> ^7>}-I- #71 *H1 f2f #oll S^l-t!: ^, #7l 1*}- 
#7}» ^7l2}-^H #71 *M1 ^2tt ^fl^Rr #7ll» Dl i^Rr ^ 

*m ^-§-^1 *i^ ^ 

[^^* 4] 

l SU^i, #71 2*1- ^7>^- #71 i*> ^Hl em # 

*K1 7ASr ^ dAfl ^2:#Sl *1^ ^ «o V ^ . 
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[3^8- 5] 

Xl 1 &°H, A oM <£# ^o}Eil- afl^SHr #7^, #7l <8# 3M3# 

#*H *i#*Rr #7jl» Ci X^-SRr ^ o.S *>fe a] ^ ^S#S] *1^ ^ y o v 

[^T 1 * 6] 

Xl 1 *<H1 5£<H>H, <£# HM^fe #71 2*> ^7># ^fl-S 

3* ^8-2-5. *Rr °H1 ^Sl-21 ^ €^ 
[3^* 7] 

XI 1 %H1 &<H*1, ^-71 ^ <3# cfloiE|al oiPi^i #o)i x ^ ^ Yf^£ 

7}^ ^31^ ^(mapping)SH 3* ^^SLsL *H1 

*)"r ^ 

I^^g- 8] 

XI 1 Si^H, ^71 PlAfl #71 ^ tfl-g-SH^ #71 

# C-flolEl^El ##Sl^ ^ *}^r *H1 ^-S#^l ^ ^ . 

9] 

*H1 1*} ^# SAfs>^ ^7} « C V# 

*H ^-S#5.^-El 2*\ c g# cflolE-H- ^3^, #71 

nHl cfl^H 3<HS. 2 °l#sl ^ ^^1» -£^*Hr <8# 3E>1 

#71 <£# c-flole) ^ #7l ^ »S$HH ^€ ^ cflolEl* 7i#*Rr ^ 

C^- til 
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*!■*=■ <j}b *H1 ^fSl *l^r ^ 

10] 

^ ^ * ^€ ^<>i£ *>M-» i«-*Rr 3^ ^8 £-3. ^ 

*l^r ^ 
[$^* 11] 

*H 9 %H1 ^7) #7} ^ V 7] l*> ^"71 ^#^1 ^ 

^T*H , ^7l 1*> ^>C>» ^"71 ^ S A] ^dfl Aj. 7 ) i?^ 

*Hr 3* ^^.S. *>tt ^S-M ^ 

12] 

*)1 li ^Hl 5U<H>H, ^^r, 
^71 is> ^lsj-sHr s^; 

^7] o^l ^^#S^-Ei av^^ ^7}# 3#3Rr 1a> #7} ^#71; £J 

^-7] 2*V #7>« 3#SHr 2*V ^7]- ^#7l» Dl 3* *}±r *} 
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13] 

*fl 9 &<H>H. #7l <3# #7l <g# s.x\ ^ g ^o\) 

<£%5\o] #7l ^ ^iflofl cfl-§-*Hr #7l <^# HMeU^eI ^7] n]Afl *1^ 

» ##*V*1, #7l n]*fl *1^» 5.f-*Hr #7l ^ d]o)Ei^- ^-71 <3# 5.X\ 

^ ^ #7l ^cHl *V^f "HI ^2f2] *1^ ^ #*1. 
[*c^# 14] 

9 5a<>H, #7i <£# a^i 

#71 2*V ^7V» >8-7l <3# c-floiE-ll- ^*Kr <3# #*1; 

#7l <£# cflolE^ o1d]^)S. S^l^ SL^Ei; ^ 

#7l o^aV ^^ofl <3^£M #71 ^ «j$l» ^^^>7l ^tb ^Hl-ei* c) 

^ 3* ^-^-S. <5>^r *M1 ^S#2l *1^ ^ ^1. 
[^^" 15] 

^1 14 ^ofl 5a<H^, a o v 7 | <^v c-llolE^ #7l 2*> ^7>1- ^Q*}^ ^S] 

^ ^SLS. t}^ V}*)} ^S#2l ^ 4§=^ ^1. 

[3^*8- 16] 

14 5^*1, #71 ^H*^, X% ^ Y^riLS o]^ 7 >^tb ^31-^* #71 

aqE-i ^ oiD]^!^ ^^§^h #7l ^ #7l ^ ^<2] ^ 

at #71 ^^S. #^Rr 3} -8: f^AS *}^r "HI ^S#5l *1^ ^ ^1. 
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[3^*8" 17] 

*11 16 ^o\] 91°]*], #71 #7l S a] ^ o_3L-f-Ei #7l ^ ^ 

3» €^ ^> ^71 <3# elHEi<4 #7l ^3 cfl^-Al^ #71 dHI ^£fs] *1 

^#*}^, ^-7] d]^1 ^-§-<^ i^5>^ #7] ^ cflojEil- #71 SLMEi 

^ #7l ^i=H] #^Hr ^-^^.S. ^M] ^^l-o] ^ ^ #^1. 
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[5L 2] 
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[Si 3] 

110 




32-31 



1020030016479 



<£t\: 2003/4/11 




132 



[5L 5] 



] — Sll 



S12 



'S^WeI ^ I — - S13 



I 



^3 <M 



] — S14 
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